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above decreased overactive CNS noradrenergic tone. The 
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THERAPEUTIC PROCESS FOR THE 
TREATMENT OF THE METABOLIC 

SYNDROME AND ASSOCIATED METABOLIC 
DISORDERS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a Continuation-in-Part of US. patent 
application Ser. No. 10/635,841 ?ledAug. 6, 2003 noW aban 
doned, Which claims the bene?t of US. Provisional Applica 
tion No. 60/402,231 ?led Aug. 9, 2002. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention is directed to therapeutic processes 

for the treatment of obesity and associated metabolic disor 
ders such as the metabolic syndrome, and more particularly to 
a planned dietary regimen that can treat obesity, metabolic 
syndrome, prediabetes, and Type 2 diabetes. 

2. Brief Description of the Art 
The incidence of overweight and obese occurrences in the 

US. and WorldWide human population is reaching epidemic 
proportions. Obesity (commonly de?ned as a Body Mass 
Index of >30 kg/m2) is often associated With a variety of 
pathologic conditions such as hyperinsulinemia, insulin 
resistance, diabetes, hypertension, and dyslipidemia, and 
each of these conditions contributes to the risk of cardiovas 
cular disease. Collectively, these pathologies that tend to 
associate (obesity, insulin resistance, dyslipidemia, and 
hypertension) have been termed “the metabolic syndrome” 
and are a major risk factor for cardiovascular disease. More 
recently, the US. National Cholesterol Education Program 
has classi?ed Metabolic Syndrome as meeting three out of the 
folloWing ?ve criteria: fasting glucose level of at least 110 
mg/dl, plasma triglyceride level of at least 150 mg/dl (hyper 
triglycerdemia), HDL cholesterol beloW 40 mg/dl in men or 
beloW 50 mg/dl in Women, blood pressure at least 130/85 mm 
Hg (hypertension), and central obesity, With central obesity 
being de?ned as abdominal Wai st circumference greater than 
40 inches for men and greater than 35 inches for Women. The 
American Diabetes Association estimates that 1 in every 5 
overWeight people suffer from Metabolic Syndrome. 

According to the guidelines of the American Diabetes 
Association, to be diagnosed With Type 2 diabetes, an indi 
vidual must have a fasting plasma glucose level greater than 
or equal to 126 mg/di or a 2-hour oral glucose tolerance test 
(OGTT) plasma glucose value of greater than or equal to 200 
mg/dl (Diabetes Care, 26:S5-S20, 2003). A related condition 
called pre-diabetes is de?ned as having a fasting glucose level 
of greater than 100 mg/dl but less than 126 mg/dl or a 2-hour 
OGTT plasma glucose level of greater than 140 mg/dl but less 
than 200 mg/dl. Mounting evidence suggests that the pre 
diabetes condition may be a risk factor for developing cardio 
vascular disease (Diabetes Care 26:2910-2914, 2003). Pre 
diabetes, also referred to as impaired glucose tolerance or 
impaired fasting glucose is a major risk factor for the devel 
opment of type 2 diabetes mellitus, cardiovascular disease 
and mortality. Much focus has been given to developing 
therapeutic interventions that prevent the development of 
type 2 diabetes by effectively treating prediabetes (Pharma 
cotherapy, 24:362-71, 2004). 

Although pharmaceutical medications exist for the treat 
ment of diabetes, dyslipidemia, obesity, and hypertension, the 
combined use of such medications for the treatment of the 
metabolic syndrome suffer many disadvantages. Frequently, 
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2 
a regimen of medications to treat these pathologies is imprac 
tical, unsafe, and only modestly effective in the long term. No 
singular long-term effective pharmaceutical treatment for the 
metabolic syndrome currently exists. 
A second approach to the treatment of this disorder is 

nutritional intervention leading to the reduction of excess 
adiposity (adipose tissue) via a calorie restricting diet. Inas 
much as a reduction of obesity has consistently been demon 
strated to improve various pathologies of the metabolic syn 
drome, prodigious efforts have been made to formulate a 
nutritional plan that may be effective in the long-term treat 
ment of the syndrome in the general population. The devel 
opment of an optimal dietary plan to treat the metabolic 
syndrome has proven an elusive task. There are several rea 
sons for this shortcoming. First, the metabolic rate of calorie 
restricted obese individuals quickly decreases to match the 
reduced energy intake and equilibrium is reached before a 
reduced ideal body Weight is attained. Upon an increase in 
food consumption folloWing this occurrence, body fat stores 
cycle often back above pretreatment levels. Secondly, the 
source of energy in many diets is high carbohydrate/loW fat in 
content, that can exacerbate speci?c aspects of the syndrome. 
Thirdly, empirical evidence indicates that calorie restricting 
dietary plans are dif?cult to adhere to long-term and most 
individuals regain Weight lost on such diets Within 5 years. 
Most importantly, an enormous body of scienti?c evidence 
indicates that the control of metabolism including the devel 
opment and the reversal of the metabolic syndrome resides 
Within the central nervous system, and is largely independent 
of the caloric content of the diet. 

Studies of vertebrate species in the Wild that undergo 
annual cycles of metabolism oscillating betWeen the meta 
bolic syndrome and normal metabolism indicate that adjust 
able alterations of neuroendocrine activities regulated by the 
hypothalamus play major roles in the regulation of metabo 
lism. For example, many vertebrate species Will undergo 
annual cycles of body fat store level Without any change in 
food consumption Whatsoever during the year. Moreover, 
many species are fattest during seasons of greatest energy 
expenditure, such as during the migratory periods of the year. 
Therefore, it is not possible to ascribe increased body fat store 
level in these animals strictly to increased energy input or 
decreased energy expenditure levels. The change in body 
composition appears to be a function of changes in metabolic 
biochemical pathWays operative at different seasons. Ani 
mals increase or decrease their fat to lean mass ratio by 
fractionally increasing lipid synthesis or protein turnover, 
respectively, Without necessarily having to alter energy bal 
ance. 

During the fattening periods of the year, it has been 
observed that many species develop symptoms of the meta 
bolic syndrome (i.e., hyperinsulinemia, insulin resistance, 
hyperlipidemia, and glucose intolerance) analogous to the 
human situation. Research in this area has identi?ed key 
components of this endogenous mechanism for the regulation 
ofmetabolism (Luo, S. et al., NeuroReport vol. 813495-3499, 
1997; Luo, S. et al., Neuroendocrinology vol. 68: 1 -10, 1998; 
Luo, S. et al, NeuroReport vol. 10, 2073-2077, 1999; Cin 
cotta,A. H. et al.,Am. J. Physiol. vol. 2781R435-R444, 2000; 
Boundy, V. A. et al., Am. J. Physiol. 2791R505-R514, 2000; 
Luo, S. et al., Neuroendocrinology vol 69:160-166, 1999; 
Bina, K. G. et al., Neuroendocrinology vol. 71:68-78, 2000; 
KrasZeWski, K. Z. et al., Int. J. Molecular Med. vol. 5:349 
355, 2000). These include interactions Within speci?c nuclei 
of the hypothalamus that orchestrate autonomic-neuroendo 
crine events that in turn interact variably to produce different 
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organismal level physiologies (i.e., normal metabolism or the 
metabolic syndrome) as a function of their interaction. 
By identifying differences in these neural circuits betWeen 

seasonal obese, insulin resistant animals and lean, insulin 
sensitive animals, one may be able to identify etiologic fac 
tors in the natural development of the syndrome. Collectively, 
such studies may suggest that decreases in the dopamine to 
norepinephrine activity ratio in the hypothalamus, and espe 
cially increased noradrenergic activity Within the ventrome 
dial hypothalamus, are key neuronal components driving the 
induction of the metabolic syndrome irrespective of energy 
intake in study animals. Additional components in the syn 
drome include increases in the activity of corticotropin releas 
ing hormone to stimulate the pituitary-adrenal axis and the 
sympathetic nervous system via the dorsomedial hypothala 
mus, and hypothalamic increases in neuropeptide Y activity. 
Such neuronal alterations concurrently stimulate increases in 
parasympathetic and sympathetic neuronal activities leading 
to increased insulin hyper-secretion, hepatic glucose produc 
tion, lipid synthesis, and lipolysis (Bina, K. G. et al., Neu 
roendocrinology vol. 71: 68-78, 2000). As a result, the organ 
ism fattens, and becomes insulin resistant, hyperlipidemic, 
and hypertensive (i.e., develops the metabolic syndrome). 

Although pharmacologic agents acting as neuromodula 
tors may be applied locally to appropriate neurons in the brain 
to induce or reverse the metabolic syndrome by mimicking 
the natural neuronal activities driving each condition, it is not 
a practical approach to the treatment of the disorder. 
US. Pat. No. 6,004,972 to Cincotta et al., discloses a pro 

cess for the long term modi?cation and regulation of lipid and 
carbohydrate metabolismigenerally to reduce obesity, insu 
lin resistance, and hyperinsulinemia or hyperglycemia, or 
both, by administration of a dopamine agonist, such as bro 
mocriptine. 
US. Pat. No. 5,877,183 to Cincotta discloses methods for 

the regulation and modi?cation of lipid and glucose metabo 
lism by administering a dopamine D1 agonist, optionally in 
combination With a dopamine D2 agonist, an alpha-1 adren 
ergic antagonist, an alpha-2 adrenergic agonist, or a seroton 
ergic inhibitor, or optionally in combination With a dopamine 
D2 agonist coadministered With at least one of alpha-1 adr 
energic antagonist, an alpha-2 adrenergic agonist, or a sero 
tonergic inhibitor, and further administering a serotonin 
5HTlb agonist. 
US. Pat. Nos. 5,744,477 and 5,760,047 both issued to 

Cincotta et al. disclose an improvement in a method of Weight 
and/ or body-fat reduction comprising a preferably moderate 
reduction in the caloric intake of a subject in need of such 
treatment in combination With administration of a prolactin 
inhibitor. Additionally, this patent discloses a method for 
altering and/or resetting prolactin pro?les and thereby con 
trolling one or more metabolic disorders such as obesity, 
excessive body fat, hyperlipidemia, hyperlipoproteinemia, 
hyperglycemia, hypercholesterolemia, hyperinsulinemia, 
insulin resistance, glucose intolerance, and Type II diabetes. 
US. Pat. No. 5,585,347 issued to Cincotta et al. discloses 

methods for detecting abnormalities in prolactin daily 
rhythms. The disclosed methods involve comparing a prolac 
tin pro?le of a vertebrate (including a human) subject being 
tested that has been compiled over a predetermined period to 
a predetermined standard prolactin pro?le for healthy sub 
jects 
US. Pat. No. 5,344,832 issued to Cincotta et al. discloses a 

process for the long term modi?cation and regulation of lipid 
and glucose metabolism to reduce obesity, insulin resistance, 
and hyperinsulinemia or hyperglycemia, or both, by admin 
istration of a dopamine agonist and a prolactin stimulator. The 
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4 
dopamine agonist and prolactin stimulator are administered 
in daily dosages, respectively, at a time of day dependent on 
the normal circadian rhythm of fat and lean members of a 
similar species. 
What is needed in the art is an effective dietary method of 

treating obesity, the metabolic syndrome, and its associated 
disorders, including Type 2 diabetes, that is simple to imple 
ment and takes into account the neuronal effects that can 
in?uence regulatory centers for metabolism. The present 
invention is believed to be an ansWer to that need. 

SUMMARY OF THE INVENTION 

In one aspect, the present invention is directed to a method 
of treating a patient suffering from the metabolic syndrome, 
obesity, Type 2 diabetes, pre-diabetes, hypertension, dyslipi 
demia, insulin resistance, endothelial dysfunction, pro-in 
?ammatory state, pro-coagulative state, or any combination 
thereof, comprising the steps of: (a) providing to the patient 
suffering from metabolic syndrome, obesity, Type 2 diabetes, 
pre-diabetes, hypertension, dyslipidemia, insulin resistance, 
endothelial dysfunction, pro-in?ammatory state, and pro-co 
agulative state a dietary regimen that decreases overactive 
CNS noradrenergic tone; folloWed by (b) providing to the 
patient a dietary regimen that increases dopaminergic tone 
While maintaining the decreased overactive CNS noradrener 
gic tone. 

In another aspect, the present invention is directed to an 
article of manufacture comprising packaging material and 
one or more food products contained Within the packaging 
material, Wherein the one or more food products are effective 
for decreasing overactive CNS noradrenergic tone and 
Wherein the packaging material comprises a label Which indi 
cates that the one or more food products can be used for 
treating metabolic syndrome, obesity, Type 2 diabetes, pre 
diabetes, hypertension, dyslipidemia, insulin resistance, 
endothelial dysfunction, pro-in?ammatory state, pro-coagu 
lative state, or a combination thereof, in a patient, and Wherein 
the one or more food products are selected from the group 
consisting of: 

1) protein of about 25%:5% of total daily caloric intake of 
the patient; 

2) monounsaturated fat of about 25%:5% of total daily 
caloric intake of the patient; 

3) saturated fat of about 5%:5% of total daily caloric 
intake of the patient; 

4) polyunsaturated fat of about 3%:5% of total daily 
caloric intake of the patient; and 

5) complex carbohydrate of about 42%:7% of total daily 
caloric intake of the patient; 

and combinations thereof. 
In another aspect, the present invention is directed to an 

article of manufacture comprising packaging material and 
one or more food products contained Within the packaging 
material, Wherein the one or more food products are effective 
for increasing dopaminergic tone While maintaining 
decreased overactive CNS noradrenergic tone, and Wherein 
the packaging material comprises a label Which indicates that 
the one or more food products can be used for treating meta 
bolic syndrome, obesity, Type 2 diabetes, pre-diabetes, 
hypertension, dyslipidemia, insulin resistance, endothelial 
dysfunction, pro-in?ammatory state, pro-coagulative state, 
or a combination thereof, in a patient, and Wherein the one or 
more food products are selected from the group consisting of: 

1) protein of about 24%:5% of total daily caloric intake of 
the patient; 
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2) monounsaturated fat of about 23%:5% of total daily 
caloric intake of the patient; 

3) saturated fat of about 5%:5% of total daily caloric 
intake of the patient; 

4) polyunsaturated fat of about 3%:5% of total daily 
caloric intake of the patient; 

5) complex carbohydrate of about 45%:5% of total daily 
caloric intake of the patient; 

6) L-DOPA-containing food in an amount su?icient to 
ingest about 25-400 mg. of L-DOPA per day; 

and combinations thereof. 
These and other aspect Will be described in more detail in 

the following detailed description of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

It has been unexpectedly discovered by the present inven 
tor that macro- and micro-nutrients may act as neuronal 
modulators and in?uence regulatory centers for metabolism. 
In other Words, the foods consumed on a daily basis may 
in?uence metabolism not as a function of their caloric content 
but rather indirectly through modulating the control centers 
for metabolism in the brain. It is believed that adherence to the 
dietary plan Will improve neuroendocrine regulation of 
metabolism and lead to a reduction of symptoms of the meta 
bolic syndrome as Well as related disorders such as obesity, 
Type 2 diabetes, pre-diabetes, hypertension, dyslipidemia, 
insulin resistance, endothelial dysfunction, pro-in?ammatory 
state, and pro-coagulative state. 

In seasonal animals (e.g., those animals Whose physiology 
changes predictably and in an ordered fashion as a function of 
the time of the year; see Meier, A. H. and Cincotta, A. H., 
Diabetes RevieWs, Vol. 4: 464-487, 1996 for a revieW), the 
quality of foods available for consumption changes season 
ally. Even though the annual cycle of physiology is endog 
enous, it can be potentiated by seasonal changes in food 
quality. The present inventor has unexpectedly discovered 
that macronutrient and micronutrient in?uences on central 
control centers for metabolism are characteristic of many 
vertebrate species including animals such as humans. There 
fore, it is believed that it is possible to in?uence the primary 
regulator of metabolism (the brain) via appropriate alter 
ations in food quality intake and thereby in?uence overall 
metabolism. Such alterations in metabolism can be effective 
in treating obesity, and associated diseases such as hyperin 
sulinemia, cardiovascular disease, insulin resistance, diabe 
tes, hypertension, dyslipidemia, and the like. 

The hypothalamic activities described above that potenti 
ate the metabolic syndrome induce the folloWing neuroendo 
crine changes in the periphery relative to normal individuals: 
(1) increases in sympathetic tone, e.g., increased plasma 
norepinephrine to dopamine neurotransmitter or neurotrans 
mitter metabolite ratio; (2) decreased morning urinary mela 
tonin metabolite levels; (3) increases in plasma insulin and 
glucagon levels before and insulin levels during a glucose 
tolerance test; (4) increases in plasma norepinephrine and 
norepinephrine metabolite levels during the glucose toler 
ance test; (5) increases in plasma cortisol levels; and (6) 
increases in the plasma or urinary norepinephrine basal level 
and/ or in response to corticotrophin releasing factor. A daily 
nutritional dietary intake regimen in accordance With the 
present invention is believed to be effective in reducing these 
hypothalamic activities and thereby treating obesity, diabe 
tes, the metabolic syndrome, and it’s associated diseases. 
As de?ned herein, the term “dietary regimen” refers 

broadly to packaged or unpackaged food product provided to 
a patient for consumption in accordance With the method of 
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6 
the present invention, or information in any form communi 
cated to a patient that instructs the patient about packaged or 
unpackaged foods that should be consumed (e.g., dietary 
counseling). The term “metabolite” refers to a cellular break 
doWn product of a selected compound, such as a neurotrans 
mitter. The term “regular food” and “ordinary food”, used 
herein interchangeably, refers to food that is not part of the 
packaged food items of the invention. Furthermore, in the 
method of the present invention, the phrase “overactive CNS 
noradrenergic tone” refers to overactive central nervous sys 
tem noradrenergic tone, and is exempli?ed in part by overac 
tive sympathetic tone. 
As indicated above, the present invention is directed to 

methods of treating a patient suffering from obesity, meta 
bolic syndrome and/or related disorders, including Type 2 
diabetes, comprising a dietary regimen that decreases over 
active CNS noradrenergic tone; folloWed by a dietary regi 
men that increases dopaminergic tone While maintaining the 
decreased overactive CNS noradrenergic tone. Each of these 
dietary regimens and their associated effects are discussed in 
more detail beloW. 

Since each patient’s individual condition and metabolic 
characteristics are unique, it is desirable, although not alWays 
necessary, to ?rst evaluate the patient’s central neuronal 
activities so that a baseline of the patient’s metabolism can be 
established. This evaluation is done by several means, includ 
ing, but not limited to, obtaining a medical history of the 
patient, conducting a physical examination of the patient, 
calculating the patient’s daily energy expenditure (e.g, Har 
ris-Benedict equation and/or indirect calorimetry), and deter 
mining the patient’s ideal body Weight (e. g., insurance table 
of ideal body Weight based on height and Weight measure 
ments and percent body fat composition, age, and sex). In 
addition, it is desirable to conduct a blood test to evaluate the 
patient’s perhipheral neuroendocrine factors. Such a blood 
test Would preferably include an analysis (e.g., a determina 
tion of the amounts) of (a) plasma norepinephrine and nore 
pinephrine metabolite, insulin, dopamine and dopamine 
metabolite levels before and/ or during a glucose tolerance test 
(GTT), (b) plasma cortisol levels, (c) morning urinary mela 
tonin metabolite, norepinephrine or norepinephrine metabo 
lite levels, and/or (d) plasma norepinephrine or norepineph 
rine metabolite levels, generally in response to corticotropin 
releasing factor. Another marker that may be of potential 
value in evaluating neuronal activities is plasma serotonin or 
plasma serotonin metabolite levels (e.g, 5-HIAA, 5-hydroxy 
indole acetic acid). Comparing the amounts of these surrogate 
markers betWeen normal and metabolic syndrome subjects 
Will delineate the neuroendocrine “blueprint” to be reestab 
lished by dietary intervention in metabolic syndrome sub 
jects. In addition, periodic inspections of these markers dur 
ing the course of dietary intervention Will alloW for 
re-adjustment of the dietary plan to achieve optimal success 
in improving metabolism. 

In one embodiment, the dietary regimen that decreases 
overactive CNS noradrenergic tone (hereinafter referred to as 
Stage 1) preferably includes: 

1) protein intake of about 25%:5% of total daily caloric 
intake; 

2) monounsaturated fat intake of about 25%:5% of total 
daily caloric intake; 

3) saturated fat intake of about 5%:5% of total daily 
caloric intake; 

4) polyunsaturated fat intake of about 3%:5% of total daily 
caloric intake; 

5) complex carbohydrate intake of about 42%:7% of total 
daily caloric intake; and 



US 8,021,681 B2 
7 

6) total caloric intake set at 15-25% less than the patient’s 
daily energy expenditure. 
More preferably, the dietary regimen that decreases over 

active CNS noradrenergic tone includes: 
1) protein intake of about 25%:3% of total daily caloric 

intake; 
2) monounsaturated fat intake of about 25%:3% of total 

daily caloric intake; 
3) saturated fat intake of about 5%:3% of total daily 

caloric intake; 
4) polyunsaturated fat intake of about 3%:3% of total daily 

caloric intake; 
5) complex carbohydrate intake of about 42%:5% of total 

daily caloric intake; and 
6) total caloric intake set at 15-20% less than the patient’s 

daily energy expenditure. 
The length of time spent in Stage 1 is determined from the 

blood test results established prior to beginning the dietary 
regimen. In general, When either (a) the plasma norepineph 
rine, norepinephrine metabolite, and/or insulin levels, (b) 
morning urinary norepinephrine metabolite levels, (c) glu 
cose tolerance norepinephrine levels, or (d) plasma norepi 
nephrine to dopamine neurotransmitter or neurotransmitter 
metabolite ratio are reduced at least 20% of initial values, the 
individual is ready to begin Stage 2 of the program. This 
process generally takes approximately 4 to 12 Weeks depend 
ing on the individual. 
At the end of Stage 1, sympathetic nervous system activi 

ties overactive in the metabolic syndrome Will become 
reduced toWards normal levels, thus improving metabolism. 
This can be evidenced in part via measures of plasma nore 
pinephrine metabolite and norepinephrine levels before and 
during a glucose tolerance test as mentioned above. At this 
time, the dietary regimen that increases dopaminergic tone 
While maintaining decreased overactive CNS noradrenergic 
tone (hereinafter referred to as Stage 2) commences, and 
preferably includes one or more of the folloWing: 

1) protein intake of about 24%:5% of total daily caloric 
intake; 

2) monounsaturated fat intake of about 23%:5% of total 
daily caloric intake; 

3) saturated fat intake of about 5%:5% of total daily 
caloric intake; 

4) polyunsaturated fat intake of about 3%:5% of total daily 
caloric intake; 

5) complex carbohydrate intake of about 45%:7% of total 
daily caloric intake; 

6) total caloric intake set at 15-25% less than the patient’s 
daily energy expenditure; and 

7) L-DOPA-containing foods (such as Broad beans) in an 
amount suf?cient to ingest about 20-400 mg of L-DOPA per 
day. 
More preferably, the Stage 2 dietary regimen includes one 

or more of the folloWing: 
1) protein intake of about 24%:3% of total daily caloric 

intake; 
2) monounsaturated fat intake of about 23%:3% of total 

daily caloric intake; 
3) saturated fat intake of about 5%:3% of total daily 

caloric intake; 
4) polyunsaturated fat intake of about 3%:3% of total daily 

caloric intake; 
5) complex carbohydrate intake of about 45%:5% of total 

daily caloric intake; 
6) total caloric intake set at 15-20% less than said patient’s 

daily energy expenditure; and 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
7) L-DOPA-containing foods (such as Broad beans) in an 

amount suf?cient to ingest about 20-300 mg. of L-DOPA per 
day. 
Most preferably, the L-DOPA-containing foods in item (7) 

above are provided in an amount su?icient to ingest about 
20-150 mg of L-DOPA per day. In one preferred embodiment, 
the L-DPOA-containing foods may be consumed throughout 
the day to effectuate a day-long rise in the circulating 
L-DOPA level. 
As indicated above, Stage 2 includes the introduction of 

foods rich in L-DOPA (dihydroxyphenylalanine) such as 
broad beans, fava beans and the like. It is believed that such 
foods ingested folloWing stage 1 of this nutritional regimen 
alloW for a further increase in the central dopamine to nore 
pinephrine activity ratio, and further improves metabolism by 
reducing parasympathetic and sympathetic activities toWards 
normal. Ingestion of L-DOPA containing foods Without the 
prior exposure to the Stage 1 diet of this plan Will not provide 
bene?t of improving the metabolic syndrome inasmuch as the 
L-DOPA Will be converted to norepinephrine centrally, Which 
could function to maintain the syndrome. A second advantage 
of this methodology for treating the metabolic syndrome is 
that metabolic rate decreases typically observed With other 
calorie restricting diets are not observed With this nutritional 
Weight loss plan, thus alloWing a gradual, steady and pro 
longed Weight loss. Energy intake dispensation is channeled 
aWay from lipid synthesis (and storage) and toWards protein 
turnover. Consequently, the body lean to fat mass ratio 
increases Which helps deter the metabolic syndrome. 

Stage 2 of the program may be modi?ed to improve 
metabolism based again on surrogate marker test results. In 
general, periodic increases in monounsaturated fat and/or 
protein content of the diet may be necessary for the progres 
sion toWards re-establishment of the normal neuroendocrine 
pro?le that maintains normal metabolism. 

Like Stage 1, the length of time spent in Stage 2 is deter 
mined from the blood test results established prior to begin 
ning the dietary regimen. In general, Stage 2 continues for 
approximately 4 to 6 months. 

Preferably, at each stage during the program, simple sugars 
and/or high glycemic index carbohydrates are not to be con 
sumed concurrently With saturated fats at a Weight ratio 
greater than 1 carbohydrate to 4 saturated fat. In addition, in 
both Stage 1 or Stage 2, polyunsaturated fat intake may fur 
ther comprise a ratio of omega-3 to omega-6 polyunsaturated 
fatty acids from betWeen about 0.25:1 to about 2: 1. 

In an alternative embodiment, a serotonin precursor may 
also be administered as part of the dietary regimen. Useful 
serotonin precursors include L-tryptophan, L-5-hydrox 
ytryptophan, and the like. Useful doseages generally range 
from about 50 to about 2000 mg. Preferably, the serotonin 
precursor is administered in the evening before bedtime. 

In order to assist the patient in consuming the proper foods 
at each stage of the dietary regimen, and to provide con? 
dence that the patient is folloWing the prescribed dietary 
regimen, the present invention also includes prepackaged 
meals and/or recipes that provide the proper balance of pro 
tein, carbohydrate, fat, total calories, and, if appropriate, the 
proper amount of L-DOPA. In one embodiment, the invention 
contemplates an article of manufacture comprising packag 
ing material and one or more food products contained Within 
the packaging material, Wherein the one or more food prod 
ucts are effective for decreasing overactive CNS noradrener 
gic tone (Stage 1 of the above dietary regimen). The packag 
ing material comprises a label Which indicates that the food 
products can be used for treating the metabolic syndrome 
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and/or related disorders in a patient, and Wherein the food 
products comprise one or more of the following: 

1) protein of about 25%:5% of total daily caloric intake of 
the patient; 

2) monounsaturated fat of about 25%:5% of total daily 
caloric intake of the patient; 

3) saturated fat of about 5%:5% of total daily caloric 
intake of the patient; 

4) polyunsaturated fat of about 3%:5% of total daily 
caloric intake of the patient; and 

5) complex carbohydrate of about 42%:7% of total daily 
caloric intake of the patient. 

In another embodiment, the invention contemplates an 
article of manufacture comprising packaging material and 
one or more food products contained Within the packaging 
material, Wherein the food products are effective for increas 
ing central dopamine to norepinephrine activity ratio (Stage 2 
of the above dietary regimen). The packaging material com 
prises a label Which indicates that the food products can be 
used for treating the metabolic syndrome and/ or related dis 
orders in a patient, and Wherein the food products comprise 
one or more of the folloWing: 

1) protein of about 24%:5% of total daily caloric intake of 
the patient; 

2) monounsaturated fat of about 23%:5% of total daily 
caloric intake of the patient; 

3) saturated fat of about 5%:5% of total daily caloric 
intake of the patient; 

4) polyunsaturated fat of about 3%:5% of total daily 
caloric intake of the patient; 

5) complex carbohydrate of about 45%:5% of total daily 
caloric intake of the patient; 

6) L-DOPA-containing food in an amount su?icient to 
ingest about 20-400, and more preferably about 20-300 mg. 
of L-DOPA per day. 

In either embodiment of the articles of manufacture recited 
above, the polyunsaturated fat may, further comprise a ratio 
of omega-3 to omega-6 polyunsaturated fatty acids from 
betWeen about 0.25:1 to about 2:1. 
As an alternative embodiment, the packaged food products 

may contain only part (e. g., one, tWo, or three) of the above 
recited components With instructions for the patient to con 
sume or obtain the remaining components from other sources 
(e.g., regular food). HoWever, the total caloric value of the 
food products, in combination With regular food (if any), is 
approximately 0-25% less, and more preferably, 0-20% less, 
than the patient’s daily energy expenditure. 

In the above packaged food product embodiments, the 
present invention also contemplates including instructions on 
the label informing the purchaser hoW to consume the pack 
aged food products in order to derive bene?t from the dietary 
regimen. 

The present invention is further described in detail by 
means of the folloWing Example. All parts and percentages 
are by Weight, and all temperatures are degrees Celsius unless 
explicitly stated otherWise. 

Example 

Patients suffering from obesity or a related disorder such as 
hyperinsulinemia, insulin resistance, diabetes, hypertension, 
dyslipidemia, or metabolic syndrome are subjected to the 
folloWing treatment program: 
1. Obtain medical history of patient; 
2. Conduct physical exam; 
3. Calculate daily energy expenditure; 
4. Determine ideal body Weight; 
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5. Conduct blood Work to determine the neuroendocrine sta 
tus of the patient; 
6. Devise Stage 1 nutritional plan and describe to patient; 
7. Provide pre-packaged meals and/or recipes to patient to 
achieve Stage 1 nutritional goals; 
8. Conduct Weekly folloW-up of patient compliance and gen 
eral health; 
9. Conduct blood Work to determine response to Stage 1 
nutritional plan, readiness for initiation of Stage 2 plan, and 
improvements in metabolic syndrome (e.g., changes in 
plasma glucose, insulin, total cholesterol, LDL cholesterol, 
and free fatty acid levels, body Weight and blood pressure); 
10. Provide pre-packaged meals and/or recipes to patient to 
achieve Stage 2 nutritional goals; 
11. Conduct bi-Weekly folloW-up of subject compliance and 
general health; 
12. Conduct blood Work to evaluate the improvement to the 
neuroendocrine axis and metabolism; and 
13. Conduct physical exam to evaluate improvement to gen 
eral health and test for improvement in metabolic syndrome 
parameters. 

Patients folloWing the above regimen should observe 
gradual improvement in metabolism and a reduction in the 
symptoms of the metabolic syndrome, obesity, and Type 2 
diabetes. 

While the invention has been described in combination 
With embodiments thereof, it is evident that many altema 
tives, modi?cations and variations Will be apparent to those 
skilled in the art in light of the foregoing description. Accord 
ingly, it is intended to embrace all such alternatives, modi? 
cations and variations as fall Within the spirit and broad scope 
of the appended claims. All patent applications, patents, and 
other publications cited herein are incorporated by reference 
in their entireties. 

What is claimed is: 
1. A method of treating a patient suffering from a condition 

selected from the group consisting of metabolic syndrome, 
obesity, type 2 diabetes, pre-diabetes, hypertension, dyslipi 
demia, insulin resistance, endothelial dysfunction, pro-in 
?ammatory state, and pro-coagulative state, comprising the 
steps of: 

(a) providing to said patient suffering from a condition 
selected from the group consisting of metabolic syn 
drome, obesity, type 2 diabetes, pre-diabetes, hyperten 
sion, dyslipidemia, insulin resistance, endothelial dys 
function, pro-in?ammatory state, and pro-coagulative 
state a dietary regimen that decreases overactive CNS 
noradrenergic tone; 

Wherein said dietary regimen that decreases overactive 
CNS noradrenergic tone comprises: 

1) protein intake of about 25%:5% of total daily caloric 
intake; 

2) monounsaturated fat intake of about 25%:5% of total 
daily caloric intake; 

3) saturated fat intake of about 5%:5% of total daily 
caloric intake; 

4) polyunsaturated fat intake of about 3%:5% of total daily 
caloric intake; 

5) complex carbohydrate intake of about 42%:7% of total 
daily caloric intake; and 

6) total caloric intake set at 15-25% less than the said 
patient’s daily energy expenditure; folloWed by 

(b) providing to said patient a dietary regimen that 
increases dopaminergic tone While maintaining said 
decreased overactive CNS noradrenergic tone; 
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wherein said dietary regimen that increases dopaminergic 
tone While maintaining said decreased overactive CNS 
noradrenergic tone comprises: 

1) protein intake of about 24%:5% of total daily caloric 
intake; 

2) monounsaturated fat intake of about 23%:5% of total 
daily caloric intake; 

3) saturated fat intake of about 5%:5% of total daily 
caloric intake; 

4) polyunsaturated fat intake of about 3%:5% of total daily 
caloric intake; 

5) complex carbohydrate intake of about 45%:7% of total 
daily caloric intake; 

6) total caloric intake set at 0-25% less than said patient’s 
daily energy expenditure; and 

7) L-DOPA-containing foods in an amount suf?cient to 
ingest about 20-400 mg of L-DOPA per day; and 

Wherein said polyunsaturated fat intake in each of steps (a) 
and (b) individually comprise a ratio of omega-3 to 
omega-6 polyunsaturated fatty acids from betWeen 
about 0.25:1 to about 2:1; and 

Wherein said providing step (a) continues for approxi 
mately 4 to 12 Weeks; and Wherein said providing step 
(b) continues for approximately 4 to 6 months. 

2. The method of claim 1, Wherein said L-DOPA-contain 
ing foods are present in an amount su?icient to ingest about 
20-150 mg of L-DOPA per day. 

3. The method of claim 1, Wherein said L-DOPA-contain 
ing foods are ingested throughout the day to effectuate a 
day-long rise in circulating L-DOPA levels. 
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4. The method of claim 1, Wherein in each of said dietary 

regimen steps (a) and (b), simple sugars and/or high glycemic 
index carbohydrates are not provided concurrently With fats 
at a Weight ratio greater than 1 carbohydrate to 4 saturated fat. 

5. The method of claim 1, further comprising the step of 
establishing a baseline of metabolic activity in said patient by 
measuring the amounts of neuroendocrine compounds in said 
patient’s blood prior to said providing steps. 

6. The method of claim 5, Wherein said neuroendocrine 
compounds are selected from the group consisting of plasma 
norepinephrine, insulin, dopamine, cortisol, morning urina 
tion melatonin, plasma serotonin, and combinations thereof. 

7. The method of claim 5, Wherein said providing step (b) 
is implemented When plasma norepinephrine, and/ or insulin 
levels are reduced by at least 20% relative to the levels estab 
lished in said establishing step. 

8. The method of claim 1, Wherein step (b) is performed 
When said overactive CNS noradrenergic tone is decreased by 
at least 20%. 

9. The method of claim 1, further comprising the step of 
administering betWeen 50 and 2000 mg of a serotonin pre 
cursor to said patient before bedtime. 

10. The method of claim 9, Wherein said serotonin precur 
sor is selected from the group consisting of L-tryptophan, 
L-5-hydroxytryptophan, and combinations thereof. 


